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Listing included in this description. The subroutine to be described processesthe actual experimental readings obtained from the wellknown slotted-line standing wave measurement of a transmission-line or waveguide load and evaluates its one-port parameters. The load can be assumed to be either a complex or purely imaginary function of frequency and the measurements can be corrected for loss in the measuring system which would otherwise result in underestimating the standing wave ratio at the load. Variable data set reference numbers permit data to be read in or results to be printed out (optional) on any desired 1/0 unit.
The user calls the subroutine from his own program as follows.
CALL ONEPRT (F, Z, SWR, N, UL, FC, TYPE, UNIT1 , UNIT2, PRINT)
The variables in the argument list are defined as follows. array of frequencies in GHz calculated from the measured data complex array of corresponding normalized load impedances calculated from the measured data array of corresponding voltage standing wave ratios calculated from the measured data.
INPUT VARIABLES the number of sets of data to be read by the subroutine the location in cm of the load reference plane consistent with the scale on the slotted line the cutoff frequency in GHz of the waveguide (= O for transmission Iinesj " TYPE an integer which can be 1, 2, 3, 4, or 5 specifying the form of the data and defining the type of calculations to be made by the subroutine UNIT1 an integer specifying the data set reference number of the input unit UNIT2 an integer specifying the data set reference number of the output unit PRINT a logical variable; when .TRUE. instructs the computer to print out results on the output unit; when .FALSE. instructs the computer not to print out any results (which are essentially contained in F, Z and SWR anyway).
The variables F, Z and SWR should be suitably dimensioned in the calling program (the number is up to the user) and also the variables TYPE, UNIT1, UNIT2 and PRINT should be appropriately defined.
TYPES OF MEASURED DATA TYPE = 1 specifies that the load is expected to be purely reactive (i.e., VSWR = cc) so only positions about the standing wave minima are to be processed. TYPE =2 specifies that the load is expected to be complex. In this case values of VSWR are to be processed as well as positions about the minima. TYPE = 3 is the same as TYPE =2 but the VSWR readings are in dB. TYPE =4 specifies that instead of measuring the VSWR directly the power ratio p in dB between the minimum and two corresponding points about the minimum was measured. The VSWR in this case is given by
where d is the distance in cm between the corresponding points and &is the wavelength in cm along the slotted line. This type is, therefore, particularly useful when the VSWR is large, say greater than 10, and when direct measurement may be difiicult. TYPE =5 is the same as TYPE= 4 except that line loss is to be taken into account for greater precision. Full details of the theory and measurement procedure for this type have been published [2].
PREPARATIONOF MIMW-IRED DATA
As shown in Fig. 1 , integers are read by the subroutine in format 15. All other numbers are read in format F1O.1 which, incidentally, allows the decimal point to be placed anywhere within a field of 10 characters.
The subroutine will read N sets of data. Each set must be preceded by a specification of the number of actual positions measured ( = 2 X the number of standing wave minima); the number must lie between 4 and 24 incluswe. Following this line/card must be the actual readings in cm (8 per line/card) working sequentially down the scale towards the load without omitting any intermediate minima. If TYPE= 1 no further data is expected for this set. If TYPE= 2 or 3 then as many values of VSWR must follow on the next line/card as the number of minima employed (for averaging purposes). If TYPE= 4 only one value of p is expected on the next line/card. If TYPE= 5 proceed as for TYPE= 4 but an additional line/card is expected containing 1) the location of the attenuation reference plane, 2) the slotted-line attenuation in dB/cm, and 3) the * ALL)G1O(1. ,  0022'  0023  0024  0025,  0026  0027  0028  0029  0030  0031  0032  0033  0034  0035  0036  0037  0038  0039  0040  0041  0042  0043  0044  0045  0046  0047  0048  0049  0050  0051  0052  0053  0054  0055  0056  0057  0058   0059  0060  0061  0062  0063  0064  0065  0066  0067  0068  0069  0070  0071  0072  0073  0074  0075  0076  0077  0078  0079  0080  0081  0082  0083  ooe4 total attenuation between the above reference plane and the load reference plane. See [2] for details on the meaning of these values and how to obtain them.
EVALUATION AND PRESENTATION OF RESULTS
If PRINT= .TRUE. then the subroutine will print out results as indicated in Fig. 2 . Whenever the VS WR is greater than or equal to 104, the load impedances assumed to be purely imaginary, the reflection coefficient and return loss are taken as 1 and O, respectively, and the standing wave ratio andtransmission loss are set to 1~for convenience. Otherwise, thecalculations aremade in the conventional manner [2]. The output variables F, Z, and SWR may, of course, be used in further calculations which the user wishes to make.
The program has been tested on the IBM 360/65.
